neutrophils) and increased levels of C-reactive protein (CRP; 184 mg/liter). Culture of both bronchoalveolar lavage (BAL) fluid and urine yielded C. lusitaniae. Therapy with cefotaxime (3 g/day) and caspofungin (70 mg on the first day and then 50 mg/day) was started. The patient clinically improved over the next 3 days concurrently with urine and BAL fluid cultures turning negative. Cefotaxime was stopped. On day 16, the patient developed fever, abdominal pain, and dyspnea with biological signs of sepsis (leukocytes at 28 ϫ 10 9 cells/liter with 85% neutrophils, CRP ϭ 214 mg/liter). Clinical and radiologic findings suggested anastomotic stenosis, and the patient underwent surgical revision. Cultures of urine, perianastomotic tissues, and fluid samples were positive for C. lusitaniae, while blood and BAL fluid cultures were sterile. Fluconazole (800 mg on the first day and then 400 mg/day) was added. Urine and abdominal fluid cultures became sterile 3 days after, and clinical condition improved slightly. On day 24, a second surgical revision was performed because of perianastomotic tissue necrosis. Therapy with piperacillin-tazobactam (16 g/day) was started. C. lusitaniae was recovered from intra-abdominal fluid, but blood, urine, and BAL fluid cultures were negative. The patient's clinical condition worsened over the next few days. A multidrug-resistant Acinetobacter baumannii strain was isolated from blood cultures 5 days after the third surgery. The patient eventually died 29 days after admission.
All fungal isolates were identified by carbon assimilation patterns (ID32C; bioMérieux, Marcy-l'Etoile, France; code 51573701). Identification was confirmed by sequencing of internal transcribed spacer (ITS) and D1/D2 regions using universal primers V9D/LS266 (6, 17) and NL1/NL4 (19) , respectively. Clinical isolates had 99% and 100% similarity compared to D1/D2 and ITS sequences, respectively, of the type strain C. lusitaniae CBS 4413 (sequence of 323 bp, GenBank AJ508571, and sequence of 310 bp, GenBank AF172262). In vitro susceptibility was determined for caspofungin, micafungin, and anidulafungin by a microdilution technique according to the procedure proposed by the Antifungal Susceptibility Testing Subcommittee of EUCAST (AFST-EUCAST [27] ), modified by using AM3 medium for caspofungin and micafungin (7) . Decreased susceptibility to caspofungin was defined by a MIC of Ն0.5 g/ml according to previous data showing that clinical isolates of Candida spp. exhibiting MICs above these thresholds harbored mutations in target genes (7, 8) . Isolates recovered initially from urine (10BL1-59) and BAL fluid (10BL1-61) had low caspofungin MICs, whereas isolates recovered later from urine (10BL1-60) and peritoneal fluid (10BL1-62) had high MICs (Table 1) . Of note, Pfaller et al. recently defined epidemiological cutoff values for C. lusitaniae for caspofungin, anidulafungin, and micafungin MICs using the CLSI (Clinical and Laboratory Standards Institute) reference method (0.5 g/ml, 2 g/ml, and 0.5 g/ml, respectively) (22) .
We then looked for a mutation within the putative FKS1 gene to help explain the high MIC values. In the genome of C. lusitaniae (ATCC 42720) currently annotated in the Candida database on the Broad Institute website (http://www .broadinstitute.org/annotation/genome/candida_lusitaniae/Multi Home.html), one hypothetical beta-1,3-glucan synthase protein of 688 amino acids (CLUG_01702 transcript 1, supercontig 2: 965796-967862ϩ) had 83% similarity with the HS2 region of C. albicans Fks1p. The DNA sequence localized upstream from this sequence (supercontig 2: 964000-967862ϩ) was compared with the nucleotide sequence of the coding region of the C. albicans Fks1 gene (orf19-2929, GenBank D88815.1) and had 79% similarity. Resulting protein sequences of C. lusitaniae and C. albicans (GenBank BAA21535.1) were compared, and 83% similarity was observed for the 867-amino-acid sequence. For C. lusitaniae, protein regions (FFLTLSLRD and WIRRYTLSIF) similar to HS1 and HS2 regions of C. albicans (FFSTLSLRD and WIRRYTLSIF, respectively) were localized. Primers were designed to amplify these hypothetical HS1 and HS2 regions of C. lusitaniae ( Table 2 ). The sequences were translated with the standard genetic code (http: //bioinformatics.org/sms/index.html), and resulting protein sequences were compared (BioloMics, v7.2.5; BioAware SA, Hannut, Belgium). Numbering of the protein sequence was based on C. albicans Fks1p. The initial isolates (10BL1-59 and 10BL1-61, GenBank JF304615) showed a protein sequence for the HS1 region identical to that of ATCC 42720 and CBS 4413 and were considered wild type. The subsequent isolates shared similar nucleotide sequences (GenBank JF304613), leading to a missense mutation, S645F, localized in the HS1 region (Table 1). The 4 isolates had a wild-type protein sequence for the HS2 region (GenBank JF304614).
Development of antifungal resistance has been described for yeasts and filamentous fungi after environmental exposure or clinical treatment (15, 21, 26, 28) . Although specific data on caspofungin are lacking, antimicrobial drug distribution has been shown to be potentially impaired in critically ill patients. This could have resulted in subinhibitory levels of caspofungin in the patient's peritoneal fluid and subsequently selection of the resistant mutant. Flucytosine-fluconazole cross-resistance due to nonsense and missense mutations in FCY2 and FCY1 genes is also observed for clinical isolates of C. lusitaniae (10) . In the present case, isolates of C. lusitaniae with increased echinocandin MICs were recovered 2 weeks after initiation of caspofungin treatment, and these isolates exhibited missense mutation S645F in the HS1 region. Of note, among C. albicans isolates, amino acid changes at Ser 645 are more common and lead to the most significant MIC echinocandin increases (24) . This is the first time that clinical isolates of C. lusitaniae with high echinocandin MICs due to mutation in hypothetical Fksp after caspofungin treatment are described. There is no available typing method for C. lusitaniae, which prevented analysis of the genetic relatedness between the 4 clinical isolates. However, this species is a rare human pathogen and its recovery from multiple anatomical sites and over time in the same patient makes it likely that the isolates are genetically linked. The recent demonstration that exposure to caspofungin influences the epidemiology of candidemia, the potential for C. lusitaniae to become an emerging pathogen in this setting (16) , and the development of echinocandin resistance after caspofungin treatment should be taken into account for future therapeutic management.
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